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en8yuk-.g u 1( )
$\dot{\alpha}rde(C_{1}, [A, B, C, D]),$ $line(L_{1f}[A, B]),$ $line(L_{2}, [B,P, D]),$ $line(L_{3}, [A, C, P]),$ $l|n\epsilon(L_{4}, [C, D])$
$\vdash\angle ABP=\angle DCP$.
4 . 4( ) $B,C$ $AD$
$\angle ABP$ $\angle DCP$ . 4( ) $B,C$ $AD$
, 180 lABP
\angle DCP . 4( ) 4( ) B,C, 4( ) B,D $\angle ABP$
$\angle DCP$ .
ensyukaku 2( )
line$(L_{1}, [A, B]),$ $line(L_{2}, [B,P, D]),$ $line(L_{3}, [A, C, P]),$ $line(L_{4}, [C, D]),$ $\angle ABP=\angle DCP$
$\vdash\dot{\alpha}rde(C_{1}, [A, B, C, D])$ .
tangent 1( )
$\dot{\alpha}rde(C_{1)}[B]),$ $oent\epsilon r(C_{1}, O),$ $line(L_{1}, [A, B]),$ $\downarrow|ne(L_{2}, [B, O]),$ $tangent(L_{1},C_{1})\vdash\angle ABP=\infty^{\mathrm{O}}$ .
tangent 2( )
$\dot{\alpha}rde(C_{1}, [B]),$ $center(C_{1}, O),$ $line(L_{1}, [A, B]),$ $l|ne(L_{2}, [B,O]),$ $\angle ABP=90^{\mathrm{O}}\vdash tangent(L_{1}, C_{1})$ .
radius 1( )
$\dot{\alpha}rde(C_{1}, [A, B]),$ $oenter(C_{1},O)\vdash|AO|=|BO|$ .
radius 2( )
$|AO|=|BO|\vdash\exists C_{1}\dot{\alpha}rd\mathrm{e}(C_{1}, [A, B])$ A oenter$(C_{1}, O)$ .
3
,
. , , .
$[1],[\mathit{3}]$ . , [$3|$ .
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4: ( )
( ) ( )
1. A,B,$C$,D , AB,$BC$,CD,AD AD//BC AB=CD
.
{po $i$nt (a),point (b) , po $i$nt (c),point (d). line $(1i\mathrm{n}\bullet 1, [\mathrm{a},\mathrm{b}]).1i$ne (line2, $[\mathrm{b},\mathrm{c}]$ ) , 1 $i\mathrm{n}\bullet(1i\mathrm{n}\bullet 3, [\mathrm{c},\mathrm{d}])$ .
1 $i\mathrm{n}\bullet(1i\mathrm{n}\bullet 4, [\mathrm{a},\mathrm{d}])$ , parallel (line4, line2) , circle (circlel, $[\mathrm{a}.\mathrm{b},\mathrm{c}.\mathrm{d}]$ ) $\}$
$\Rightarrow\bullet \mathrm{q}\mathrm{l}\bullet \mathrm{n}\mathrm{g}\mathrm{t}\mathrm{h}([\mathrm{a},\mathrm{b}]. [\mathrm{d},\mathrm{c}])$
$0$ : ensyukakul, $[\mathrm{a},\mathrm{d}.\mathrm{c}.\mathrm{b}]$ . [circlel], [[$\mathrm{a}.\mathrm{d}$ . crosspo$i$nt (1 $i\mathrm{n}\bullet(\mathrm{a}.\mathrm{c})$ . line $(\mathrm{d}.\mathrm{b})$)].
[$\mathrm{b}.\mathrm{c}$ , crosspoint (line $(\mathrm{a},\mathrm{c})$ . iine $(\mathrm{d}.\mathrm{b})$)],-,
crosspoint (line $(\mathrm{a}.\mathrm{c})$ . line $(\mathrm{d}.\mathrm{b})$ ).-,line (d.b),line $(\mathrm{a}.\mathrm{c})$ ,-,-]
$1:\bullet \mathrm{n}\mathrm{s}\mathrm{y}\mathrm{u}\mathrm{k}\mathrm{a}\mathrm{k}\mathrm{u}\mathrm{l},$ $[\mathrm{c},\mathrm{b},\mathrm{a},\mathrm{d}]$ . [circlel] , [[$\mathrm{c},\mathrm{b}$ , crosspoint (line $(\mathrm{a},\mathrm{c}).1i$ne $(\mathrm{d},\mathrm{b})$)].
[$\mathrm{d},\mathrm{a}$ , crosspoint (line $(\mathrm{a},$ $\mathrm{c})$ . line $(\mathrm{d}.\mathrm{b})$ )] ,-,-,-,-.-,-,-]
2: he$i\mathrm{k}\mathrm{o},$ $[\mathrm{d},\mathrm{a},\mathrm{b},\mathrm{c},0-3]$ . $[1i\mathrm{n}\bullet 4//1i\mathrm{n}\bullet 2,0-5,0-6],$ [[$\mathrm{a}.\mathrm{d}$ , crosspoint (line $(\mathrm{a}.\mathrm{c})$ . line $(\mathrm{d},\mathrm{b})$ )].
[ $\mathrm{c}.\mathrm{b}$ . crosspo$i$nt (line $(\mathrm{a}.\mathrm{c})$ . line $(\mathrm{d}.\mathrm{b})$ )] ,-,
[$\mathrm{c}$ , crosspoint (line $(\mathrm{a}.\mathrm{c}).1i\mathrm{n}\bullet(\mathrm{d},\mathrm{b})$ ) , $\mathrm{d}$] $\cdot$ [ $\mathrm{a}$ . crosspoint (line $(\mathrm{a}$ . $\mathrm{c}).1i$ne $(\mathrm{d},\mathrm{b})),\mathrm{b}$],-]
3: equality..angl$\bullet$ , $[0-\downarrow, 1- 1,2- 1]$ , [[$\mathrm{b}.\mathrm{c}$ . crosspoint (line $(\mathrm{a},\mathrm{c}).1i$ne $(\mathrm{d},\mathrm{b}))$ ] $-$
[ $\mathrm{c}.\mathrm{b}$ .crosspoint (line $(\mathrm{a},$ $\mathrm{c})$ .line $(\mathrm{d},\mathrm{b})$ )] $]$
4: nitohen2, $[0-3,\mathrm{c},\mathrm{b}]$ , [3-1], [[$\mathrm{c}\mathrm{r}\mathrm{o}\mathrm{s}\mathrm{s}\mathrm{p}\mathrm{o}$ int (line $(\mathrm{a}.\mathrm{c})$ , line $(\mathrm{d}.\mathrm{b})$ ), $\mathrm{c}$].
[crosspo$i$nt (1in$\bullet$ $(\mathrm{a},\mathrm{c})$ . line $(\mathrm{d},$ $\mathrm{b})$ ), $\mathrm{b}$] $]$
5: equality-angle, [0-1, 1-1,2-1], [[$\mathrm{a},\mathrm{d}$ , crosspoint (1in$\bullet$ $(\mathrm{a},\mathrm{c})$ . line $(\mathrm{d},\mathrm{b})$ )].
[d,a,crosspoint (line $(\mathrm{a}$ . $\mathrm{c}).1i\mathrm{n}\bullet(\mathrm{d},\mathrm{b})$)] $]$
6: nitohen2, $[0-3,\mathrm{d},\mathrm{a}],$ $[5-1],$ [[ $\mathrm{c}\mathrm{r}\mathrm{o}\mathrm{s}\mathrm{s}\mathrm{p}\mathrm{o}$ int (line $(\mathrm{a},\mathrm{c}).1$ ine $(\mathrm{d},\mathrm{b})$ ), $\mathrm{d}$].
[crosspoint (line $(\mathrm{a},\mathrm{c})$ ,Zine $(\mathrm{d}$ . $\mathrm{b})$ ), $\mathrm{a}$] $]$
7: goudou2. $[0-3, \mathrm{c},0-3,\mathrm{b},\mathrm{d},\mathrm{a}]$ , [4-1,6-1,2-3], $[[\mathrm{c}, \mathrm{d}]\cdot[\mathrm{b}, \mathrm{a}]$ .-,-]
2. ABCD A,D DC,AB BD,$AC$
$P,Q$ $PQ$ $BC$ .
{point (a).point (b),point (c),point (d),point (p) ,point (q), 1 $i\mathrm{n}\bullet$ ( $1$ inol, $[\mathrm{a},\mathrm{b}]$ ),
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line (1 ine2, $[\mathrm{b},\mathrm{c}]$ ), line (line3, $[\mathrm{c},\mathrm{d}]$ ), line (line4, $[\mathrm{a}.\mathrm{d}]$ ), line (line5, $[\mathrm{a},\mathrm{c},\mathrm{q}]$ ),
line (line6, $[\mathrm{b}.\mathrm{d},\mathrm{p}]\rangle$ , line (line7, $[\mathrm{p},\mathrm{q}]$ ), line (1 ine8, $[\mathrm{a},\mathrm{p}]$ ), $1i\mathrm{n}\mathrm{e}(1i\mathrm{n}\mathrm{e}9, [\mathrm{q},\mathrm{d}])$ ,
parallel (line8, line3),parallel (line9, 1 inel), circle (circle, $[\mathrm{a},\mathrm{b},\mathrm{c},\mathrm{d}]$ ) $\}$
$\Rightarrow \mathrm{p}\mathrm{a}\mathrm{r}\mathrm{a}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{l}(1i\mathrm{n}\mathrm{e}2.1i\mathrm{n}\mathrm{e}7)$
$0$ : ensyukakul, $[\mathrm{a}.\mathrm{d}.\mathrm{c}.\mathrm{b}]$ , [circle], [-,-, crosspoint (line5, line6).-.-,-.-.-]
1: ensyukakul, $[\mathrm{c},\mathrm{b},\mathrm{a},\mathrm{d}]$ . [ $\mathrm{c}$ ircle], [[ $\mathrm{c},\mathrm{b}$ , crosspoint $(1i\mathrm{n}\mathrm{e}5.1i\mathrm{n}\mathrm{e}6)$ ].
[$\mathrm{d},\mathrm{a}$ , crosspoint (1 $i\mathrm{n}\bullet 5$ , line6)].-.-,-,-,-,-.-]
2: ensyukakul, $[\mathrm{a},\mathrm{b},\mathrm{d},\mathrm{c}]$ . [ $\mathrm{C}$ircle]. [-, [$\mathrm{a},\mathrm{b}$ . crosspo $i\mathrm{n}\mathrm{t}(1i\mathrm{n}\mathrm{e}5,1i\mathrm{n}\bullet 6)$ ].
[$\mathrm{d},\mathrm{c}$ , crosspoint ( $1i\mathrm{n}\bullet 5$ , line6)],-,-,-,-,-,-]
3: heiko, [$\mathrm{p},\mathrm{a},\mathrm{d}$,c,0-3], [1ine8//1in$\bullet$3,1 ine6, line5] , [-,-.-. [$\mathrm{p}$ , $\mathrm{a}$ , crosspoint (1ine5, $1i\mathrm{n}\mathrm{o}6$)].
[$\mathrm{d}.\mathrm{c},$ crosspoint($1i\mathrm{n}\mathrm{e}5$ . line6)] $]$
4: equal $i\mathrm{t}\mathrm{y}$-angle, [2-2,3-4], [ $[\mathrm{p}.\mathrm{a}$ , crosspoint (line5, 1 $i\mathrm{n}\mathrm{o}6$ ) $]\cdot[\mathrm{a}$ . $\mathrm{b}$ , crosspo $i$nt (1 ine5, 1ine6)]]
5: heiko, [$\mathrm{d},\mathrm{q},\mathrm{b}$ ,a,O-3], [1 $i\mathrm{n}\bullet 9//1i\mathrm{n}\mathrm{e}1,1$ine6, $\mathrm{l}\mathrm{i}\mathrm{n}\bullet 5$], [[$\mathrm{q},\mathrm{d}$ , crosspoint $(\mathrm{l}\mathrm{i}\mathrm{n}\bullet 5.1i\mathrm{n}\mathrm{e}6)$ ].
[$\mathrm{a},\mathrm{b}$ , crosspo$i$nt (line5, 1ine6)],-.-,-]
$6:\bullet \mathrm{q}\mathrm{u}\mathrm{a}\mathrm{l}\mathrm{i}\mathrm{t}\mathrm{y}$-angl $\bullet$ . [4-1,5-1], [ $[\mathrm{q},\mathrm{d}$ ,crosspoint (line5, $1i\mathrm{n}\mathrm{e}6$ ) $]\cdot[\mathrm{p},$ $\mathrm{a}$ , crosspoint $(1i\mathrm{n}\bullet 5$ , line6)]]
7: ensyukaku2, $[\mathrm{q}.\mathrm{d},0-3,\mathrm{p},\mathrm{a}],$ $[6-1],$ $[[\mathrm{q}, \mathrm{d}, \mathrm{a}, \mathrm{p}]]$
8: ensyukakul, $[\mathrm{q},\mathrm{p} ,\mathrm{a},\mathrm{d}],$ $[7-1],$ [[$\mathrm{q}$ , $\mathrm{p}$ , crosspoint (line5, $1i\mathrm{n}\mathrm{e}6$)].
[$\mathrm{d}.\mathrm{a}$ , crosspo$i$nt (1 $i\mathrm{n}\mathrm{e}5.1i\mathrm{n}\bullet 6)$ ].-,-,-,-. $-,-,-$]
9: $\mathrm{e}\mathrm{q}\mathrm{u}\mathrm{a}\mathrm{l}\mathrm{i}\mathrm{t}\mathrm{y}_{-}\mathrm{a}\mathrm{n}\mathrm{g}1\bullet$ , [1-1,8-1], [ $[\mathrm{q}.\mathrm{p}$ . crosspo$i$nt (line5, 1 $i\mathrm{n}\bullet 6$) $]\cdot[\mathrm{c},$ $\mathrm{b}$ . crosspoint (line5, 1ine6)]]
10: heiko3, $[0-3,\mathrm{p},\mathrm{q},\mathrm{b},\mathrm{c}],$ $[9-1],$ $[1i\mathrm{n}\bullet 7//1i\mathrm{n}\mathrm{e}2]$
3. $A,B,C,D$ , $AB,BD,CD,AC$ $AC//BD$ $lABD=\angle BDC$
.












cirde$(C_{1}, [A, B, C, D]),$ $line(L_{1}, [A, B]),$ $line(L_{2}, [C, D]),$ $\neg BC//AD\vdash line(L_{3}, [B, D, P])$ ,
line$(L_{4}, [A, C,P]),$ $line(L_{5}, [B, C, Q]),$ $line(L_{6}, [A, D, Q]),$ $\angle ABP=\angle DCP$ A $\angle BAQ=\angle DCQ$ .







$\angle ABD=\angle BDC$ , 2 $AC$ $BD$ $P$
. , AC//BD P
.
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